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- Detailed Description of the Invention 

The present invention relates to a pigm nt-dispersed composition for a color-filter (to be referred to as 'pig- 
ment-dispersed color-filter composition" hereinafter). More specifically, it relates to a pigment-dispersed color- 
5 filter composition useful for the production of color fitters of a liquid crystal display and a charge coupled device. 

For producing a color filter of a liquid display, a dyeing method, a printing method and an electrodeposition 
method are known. In recent years, a photolithographic method using a pigment-dispersed photosensitive 
composition is particularly attracting attention in terms of color purity, dimensional accuracy and process re- 
sistance ("Color Liquid Crystal Display" page 173, edited by Shunsuke Kobayashi, published by Sangyotosho, 
10 1990). 

However, the photolithographic method using a pigment- dispersed photosensitive composition having a 
variety of advantages is still required to have further improved performances for stably producing highly ac- 
curate and fine color filters. That is, a highly accurate and fine pixel is liable to peel off a substrate in a devel- 
opment step when a colored pixel of a color filter is formed by applying a pigment-dispersed photosensitive 

15 composition to the substrate, exposing the coating and developing it, and the color filter is thus liable to have 
a deficiency. On the other hand, when an attempt is made to improve the adhesion of a highly accurate and 
fine pixel to a substrate, the solubility of a non-pixel portion which should be dissolved away in a developer 
solution tends to decrease, and a so-called surface soiling and resin-remaining are liable to occur. In this case, 
it is general practice to apply a physical stimulus by rubbing the coating with a soft substance such as sponge 

20 or the like for removing the surface soiling and remaining resin. However, this practice is undesirable, sine 
it involves roughening and occurrence of dust on the color filter surface, which ends up in a decrease in the 
yields of color filters. 

When a color filter is produced from a radiation-sensitive composition, it is conventionally produced as fol- 
lows. A liqht-shieidinQJaveMn-a.desired-patteH;4s-for4^e d_on a glass substrate on which an SK>> film or the 
25 like has been formed to prevent the elution of sodium ion. A radiation-sensitive composition is spin-coated on 
the light shielding layer to form a coating, and the coating is heated (pre-baked) and dried. The so-prepared 
dried coating (to be sometimes referred to as "dry coating" hereinafter) is exposed and developed to form a 
pixel of each color. 

In the so-obtained dry coating formed on the substrate, the thickness of its central portion and the thick- 
30 ness of its marginal portion sometimes differs by 0.2 ^m or more, and striation (streaks) sometimes occurs. It 
is therefore difficult to produce a dry coating having a uniform thickness. Further, an unevenness having a 
depth of approximately 300 to 500 A is sometimes formed on the dry coating surface, and the dry coating sur- 
face is inferior in surface smoothness. When the surface of the coating formed by spin coating has a nonuni- 
form thickness or fine unevenness, a color filter obtained by developing the dry coating has inferior transpar- 
35 ency. 

For this reason, in forming a color filter on a substrate surface, it is therefore desired to develop a radiation- 
sensitive composition for a color filter, which is capable of forming a dry coating having a uniform thickness 
and having an excellently smooth surface. 

When a conventional color filter is produced from a radiation-sensitive composition, a coating of the com- 

40 position is developed with an alkaline aqueous solution. In this case, an undissolved substance from the ra- 
diation-sensitive composition sometimes remains on a non-pixel portion of the substrate. When an undissolved 
substance from the radiation-sensitive composition remains on the non-pixel portion of the substrate, the color 
filter shows a decline in trans mitta nee or a decrease in contrast. When a color filter is produced, generally, 
pixels of three colors are consecutively produced by consecutively forming coatings of radiation-sensitive com- 

45 positions each of which has a hue of red, blue or green. However, when an undissolved substance of the ra- 
diation-sensitive composition for forming a pixel of one of the colors remains on the substrate, a pixel of other 
color subsequently formed on the substrate where the undissolved substance remains is inferior in adhesion 
to the substrate and hence, it may peel off. The so-remaining undissolved radiation-sensitive composition on 
a non-pixel portion of the substrate surface is one of the reasons for decreasing the yields of color filters. 

so it is therefore an object of the present invention to provide a novel pigment-dispersed color-filter compo- 

sition. 

It is another object of the present invention to provide a novel pigment-dispersed color-filter composition 
which gives pixels having excellent adhesion to a substrate and is free of surface soiling and a remaining com- 
position in developm nt. 

55 |t is further another object of the present invention to provide a pigment-dispersed color-filter composition 

which gives a color filter having little difference in thickness between its central portion and its marginal portion 
and having exc II nt surface smoothness. 

Further, it is another object of the present invention to provide to a pigment-dispersed color-filter compo- 
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sition which is capable of uniformly forming pixels having excellent adhesion to a substrate without leaving an 
undissolved substance of the composition on a non-pixel portion when a color filter is produced. 

It is still further another object of the present invention to provide a novel pigment-dispersed color-filter 
composition useful for producing a color filter for a liquid crystal display and a charge coupled d vice. 
5 Other objects and advantages of the present invention will be apparent from the following description. 

According to the present invention, the above objects and advantages of the present invention will be ach- 
ieved, first, by a novel pigment-dispersed color-filter composition (to be referred to as "first composition" here- 
inafter) comprising: 

(A) an alkali-soluble block copolymer composed of a block having an acid group and a block having no 
10 acid group, 

(B) a radiation-sensitive compound, and 

(C) a pigment 

In the first composition of the present invention, an alkali-soluble block copolymer (A) composed of a block 
having an acid group and a block having no acid group is used as a binder. 

15 The block having an acid group is composed of a homopolymer formed from at least one monomer having 

an acid group such as an ethylenically unsaturated carboxylic acid and ethylenically unsaturated sulfonic acid, 
a copolymer of these or a copolymer formed from the above monomer having an acid group and a monomer 
having no acid group and being copolymerizable with the above monomer. 

In view of ease in controlling the polymerization degree, preferred as the block having an acid group is a 

20 homopolymer of an ethylenically unsaturated carboxylic acid or a copolymer formed from an ethylenically un- 
saturated carboxylic acid and a monomer having no acid group and being copolymerizable therewith. 

The ethylenically unsaturated carboxylic acid preferably includes acrylic acid, methacrylic acid, cro tonic 
acid, itaconic acid, maleic acid, fumaric acid, monomethyi maleate and monomethy! fumarate. 

The ethylenically unsaturated sulfonic acid includes isoprenesulfonic acid and styrenesulfonic acid. 

25 The monomer having no acid group and being copolymerizable with the above monomer includes aromatic 

vinyl compounds such as styrene, a-methylstyrene and vinyltoluene; ethylenically unsaturated carboxylic acid 
esters such as methyl (meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate, 2-hydroxyethyi 
(meth)acrylate and benzyl (meth)acryiate; carboxylic acid vinyl esters such as vinyl acetate and vinyl propion- 
ate; vinyl cyanides such as (meth)acrylonitrile and a-chloroacrylonitrile; and aliphatic conjugated dienes such 

30 as 1,3- butadiene and isoprene. 

The block having no acid group is formed of a polymer or copolymer composed from one of, or a plurality 
of, the above monomers such as aromatic vinyl compounds, ethylenically unsaturated alkyl carboxylic acid es- 
ters, vinyl carboxylic acid esters, vinyl cyanides and aliphatic conjugated dienes; ethylenically unsaturated car- 
boxylic acid aminoalkyl esters such as aminoethyi acrylate; unsaturated aliphatic glycidyl esters such as gly- 

35 cidyl (meth)acryiate; macromonomers having a terminal (meth)acryioyl group such as polystyrene having a 
terminal (meth)acryioyl group; polymethyl (met h)acry late having a terminal (meth)acryloyl group, polybutyi 
(meth)acrylate having a terminal (meth)acryloyi group and polysilicone having a terminal (meth)acryloyl 
group. 

Of polymers or copolymers formed from the above monomers, preferred is a copolymer formed from a 
40 macromonomer containing polystyrene, polymethyl (meth)acryiate, polybutyi (meth)acrylate or polysilicone. 

The block copolymer can be produced by one of well known polymerization methods such as a living poly- 
merization method, a method in which different blocks are bonded by a functional group reaction and a method 
using the macromonomer ["Kobunshi Gosei" (polymer Synthesis), Essence of Polymer and Topics 2, Chapter 
12, Junji Furukawa, published by Kagaku Dojin, 1986]. When the macromonomer is used, advantageously, 
45 the intended block copolymer can be obtained by a simple radical polymerization method. 

When the block copolymer is produced, the amount of the monomer having an acid group is preferably 
15 to 50 % by weight based on the total amount of the monomers. When this amount is less than 15 % by 
weight, the solubility of the block copolymer in an alkali developer solution is insufficient, and a surface soiling 
and a resin-remaining are liable to occur on a non-pixel portion. When it exceeds 50 % by weight, the solubility 
50 of the block copolymer in an alkali developer solution is too high, and pixels are liable to peel off a substrate. 
The amount of the monomer having an acid group is particularly preferably 20 to 40 % by weight 

Concerning the molecular weight of the block copolymer, the weight average molecular weight of the block 
copolymer as a polystyr n measured by gel permeation chromatography (to be abbreviated as GPC herein- 
after) using tetrahydrofuran (THF) as a carrier is preferably 10,000 to 500,000. particularly preferably 20,000 
55 to 300,000. 

When the above molecular weight of the block copolymer exceeds 500,000, a scumming is liable to occur 
around developed pixels, a pattern edge is liable to show insufficient sharpness, and a surface soiling and 
resin-remaining are liable to occur on a non-pixel portion. When the molecular weight of the block copolymer 
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is less than 10,000, the solubility f the block copolymer in an alkali developer solution is too high under op- 
timum development condition, and the time span for the development is small (for example about 20 to 40 s fr- 
onds), and the so-called development time margin is liable to decrease. '~' ' " ~ ~ . 

The radiation-sensitive compound (B) can be selected, for example, from (1 ) a compound whose molecule 

5 is decomposed under irradiation with radiation to free an active compound, generate a chain reaction of un- 
saturated double bonds and form a three-dimensionally crosslinked compound and (2) a compound whose mol- 
ecule is decomposed under irradiation with radiation to bond to a C-C bond or a C-H bond by an insertion re- 
action and form a three-dimensionally crosslinked structure. 

The above (1) compound is selected from those compounds which generate radicals, carbene or nitrene, 

10 i.e., a photopolymerization initiator and a compound which has polyvalent unsaturated double bonds and is 
polymerized under irradiation with radiation, i.e., a photopolymerizable monomer and oligomer. 

Examples of the photopolymerization initiator include a carbon ium compound, an azo or azide compound, 
an organic sulfur compound, peroxide and a trihalomethane compound. 

Specific examples of the carbonium compound include diacetyl, benzyl, benzoin, 2-hydroxy-2-methyl-1- 

15 phenyipropan-1 -one, 1-(4-isopropylphenyl)-2-hydnoxy-2-methylpropan-1-one, 4-<2-hydroxyethoxy)phenyl-2- 
(hydroxy-2-propyl)ketone, 1-hydroxycyclohexylketone, 2,2-dimethoxy-2-phenylacetophenone, 2-methyi[4- 
(methylthio)phenyl]-2-morpholino-1-propan-1-one, 2-benzyl-2-dimethylamino-1-<4-morpholinophenyl)-bu- 
tan-1-one, benzophenone, 4,4 , -bis(dimethylamino)benzophenone, 4,4 -bis(diethylamino)benzophenone, 2,4- 
diethylthioxanthone and 3,3-dimethyl-4-methoxybenzophenone. 

20 Specific examples of the azo or azide compound include azoisobutyronitrile, diazonium, 4-azidobenzal- 

dehyde, 4-azidoacetophenone, 4-azidobenzalacetophenone, 4-azidobenzalacetone, azidopyrene, 4-diazodi- 
phenylamine, 4-diazo-4'-methoxydipheny1amine and 4-diazo-3'-methoxydiphenylamine. 
Specific examples of the organic sulfur compound include mercaptan disulfide. 
Specific examples of the peroxide include diethyl ether peroxide. 

25 Specific examples of the trihalomethane include 1,3-bis(trichloromethyl)-5-(2 , -chlorophenyl)-s-triazine 

and 1 ^bis^chloromethyl^S-^'-methoxyphenylVs-triazine. 

Examples of the photopolymerizable monomer or oligomer include polyacryloyl compounds such as tri- 
methyiolpropane triacrylate, pentaerythritol triacryiate, trisacryloyloxyethyi phosphate, pentaerythritol tetraa- 
crylate, di pentaerythritol pentaacrylate and di pentaerythritol hexaacrylate; a condensate of 4-azidobenzalde- 

30 hyde and polyvinyl alcohol, a condensate of 4-azidobenzaldehyde and a phenol novolak resin, and a polymer 
or copolymer of 4-acryloylphenylcinnamoyi ester. 

The above (2) compound is selected from those compounds having at least two functional groups which 
generate carbene or nitrene under irradiation with radiation, i.e., photo-crossf inking agents. 

Examples of the photo-crosslinking agents include diazidochalcone, 2,6-bis(4-azidobenzal)cyciohexa- 

35 none, 2,6-bis(4*-azidobenzal)-4-methylcyclohexanone, 1,3-bis(4'-azidobenzal)-2- propane, 1,3-bis(4'-azido- 
cinnamyiidene)-2-propanone, 4,4'-diazidostiibene and ammonium bichromate. 

Of the above radiation-sensitive compounds, it is preferred to use a compound which generates radicals 
under irradiation with radiation as a photopolymerization initiator and a polyacryloyl compound as a photopo- 
lymerizable monomer or oligomer. 

40 For example, 2-methyl[4-(methylthio)phenyl]-2-morpholino-1-propan-1-one or 2-benzyl-2-dimethylami- 

no-1-(4-morpholinophenyl)-butan-1-one is used as a photopolymerization initiator, and pentaerythritol triacry- 
late or dipentaerythritol hexaacrylate is used as a photopolymerizable monomer or oligomer. In this case, the 
amount of the photopolymerization initiator per 100 parts by weight of the photopolymerizable monomer or oli- 
gomer is 0.01 to 200 parts by weight, preferably 1 to 120 parts by weight. 

45 The radiation-sensitive compound may be used in any amount as far as the first composition can form a 

coating having an adhesion under irradiation with radiation, and yet the amount of the radiation-sensitive com- 
pound per 100 parts by weight of the alkali-soluble block copolymer (A) is preferably 5 to 500 parts by weight, 
more preferably 20 to 200 parts by weight. When this amount is less than 5 parts by weight, the clearness of 
pixels is liable to be insufficient When it exceeds 500 parts by weight, a resin is liable to remain on a non- 
50 pixel portion. 

The pigment (C) is selected from both organic pigments and inorganic pigments. 

As organic pigments, preferred are dyes and pigments which are insoluble in water or an organic solvent 
Specific examples of the organic pigments are described in chapt r "pigment" under "Color Index" (published 
by Th Society of Dyers and Colourists). 
55 As inorganic pigments, preferred are metal-containing compounds such as metal oxides and metal com- 

plex salts. Specific examples of the inorganic pigments include oxides of iron, cobalt aluminum, cadmium, lead, 
copper, titanium, magnesium, chromium, zinc and antimony and composite oxides of these. 

Specifically, the pigment (C) includes th following. 
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C. I. Pigment Yellow 24 * • - ~ 

C. I. Pigment Yellow 31 

C. I. Pigment Yellow 53 w V;~ 

C. I. Pigment Yellow 83 
C. I. Pigment Orange 43 
C. I. Pigment Red 105 
C. I. Pigment Red 149 
C. I. Pigment Red 176 
C. I. Pigment Red 177 
C. I. Pigment Violet 14 
C. I. Pigment Violet 29 
C. I. Pigment Blue 15 
C. I. Pigment Blue 15:3 
C. I. Pigment Blue 22 
C. I. Pigment Blue 28 
C. I. Pigment Green 15 
C. I. Pigment Green 25 
C. I. Pigment Green 36 
C. I. Pigment Brown 28 
C. I. Pigment Black 1 
C. I. Pigment Black 7 

The amount of the pigment (C) per 100 parts by weight of the alkali-soluble block copolymer (A) is 10 to 
1,000 parts by weight, preferably 20 to 500 parts by weight When this amount is less than 10 parts by weight, 
the color density in a pixel portion is liable to be insufficient When it exceeds 1 ,000 parts by weight, a surface 

25 soiling and a resin-remaining are liable to occur on a non-pixel portion. 

The first composition of the present invention may further contain other additives as required in addition 
to the above components (A), (B) and (C). 

The above "other additives" include a filler, other polymer compound, a surfactant an adhesion promoter, 
an antioxidant, an ultraviolet light absorber, an aggregation preventer and a sensitizer. 

30 Specific examples of the other additives include fillers such as glass and alumina; polymer compounds 

such as polyvinyl alcohol, polyacryiic acid, polyethylene glycol monoalkyi ether and polyftuoroalkyl acrylate; 
nonionic, cation ic and anionic surfactants; adhesion promoters such as vinyltrimethoxysilane, vinyl triethoxy- 
silane, vinyltris(2-methoxyethoxy)silane, N-(2-aminoethyl)3-aminopropylmethy1dimethoxysilane, N-(2-amino- 
ethyi)3-aminopropyltrimethoxysilane, 3-ami no propyl trie thoxysilane, 3-glycidoxypropyltrimethoxysilane, 3-gly- 

35 cidoxypropylmethyldimethoxysilane, 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, 3-chloropropylmethyldi- 
methoxysilane, 3-chloropropyitrimethoxysilane, 3-methacryloxypropyttrimethoxysilane and 3-mercaptopro- 
pyitrimethoxysilane; antioxidants such as 2,2-thiobis(4-methyl-6-t-butyf phenol) and 2,6-di-t-butyiphenol; ultra- 
violet light absorbers such as 2-{3-t-butyi-5-methyl-2-hydroxyphenyl)-5-chlorobenzotriazole and alkoxybenzo- 
phenone; aggregation preventers such as sodium polyacrylate and sodium polymethacryfate; and sensitizers 

40 such as benzophenone, 4,4'-bis(dimethylamino)benzophenone. 4,4'-bis(diethylamino)benzophenone and ni- 
tropyrene. 

The solvent for dissolving the first composition of the present invention is preferably selected from alcohols 
such as methyl alcohol, ethyl alcohol, n-propyi alcohol and i-propyl alcohol; cellosolves such as methyl cello- 
solve and ethyl ceflosolve; carbitol type solvents such as diethyfene glycol methyl ether and diethylene glycol 

45 ethyl ether esters such as ethyl acetate, butyl acetate, methyl methoxypropionate, ethyl ethoxy propionate 
and ethyl lactate; ketones such as acetone, methyl isobutyl ketone and cyclohexanone; cellosolve acetates 
such as methyl cellosolve acetate and ethylcellosolve acetate; carbitol acetate solvents such as diethylene gly- 
col methyl acetate and diethylene glycol ethyl acetate; ethers such as diethyl ether, ethylene glycol dimethyl 
ether, diethylene glycol diethyl ether (diglyme) and tetrahydrofuran; aprotic amide solvents such as N,N-di- 

so methylformamide, N ( N-dimethyiacetamide and N-methylpyrrolidone ; lactones such as y-butyrolactone, aro- 
matic hydrocarbons such as benzene, toluene, xylene and naphthalene; and saturated hydrocarbons such as 
n-heptane, n-hexane and n-octane. 

The first composition of the present invention can be prepared by mixing and dispersing the above com- 
ponents (A), (B) and (C) and optionally other additiv (s) in the presence of the solvent by means of a ball mill, 

55 a pebble mill, a shaker, a homogenizer, a three-roll mill or a sand mill. 

The substrate used for forming a color filter from the so-prepared first composition of the present invention 
includes soda glass, pyr x glass, quartz glass and products prepared by forming a transparent electrically con- 
ductive coating on these glasses, which are used in a liquid crystal device, and a photoelectric transfer device 
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substrate used in a solid camera device such as a silicon substrate. 

According to the present inv ntion, secondly, there is similarly provided a pigment-dispersed color-filter 
composition (to be referred to as "s cond composition" hereinafter) comprising: 

(A*) a binder polymer, 
5 (B) a radiation-sensitive compound, 

(C) a pigment, and 

(D) a liquid medium containing at least 50 % by weight of at least one organic medium which has a boiling 
point, measured at atmospheric pressure, of 100 to 200° C and a vapor pressure, measured at 20° C, of 
0.05 to 10 mmHg and is selected from the group consisting of an ester, an ether and a ketone. 

10 The above second composition, when formed into a coating, gives a color f 8ter having little difference in 

thickness between its central portion and its marginal portion and having excellent surface smoothness. 

In the second composition, as the binder polymer (A*), preferred is a copolymer (e.g., random copolymer 
or block copolymer) obtained from an acid monomer (A'-1) and a comonomer (A-2) copolymerizable with this 
acid monomer. The above acid monomer (A-1) include unsaturated carboxylic acids having at least one car- 
ts boxylic acid in the molecule such as unsaturated monocarboxylic acids and unsaturated dicarboxylic acids and 
unsaturated sulfonic acids having at least one sulfonic acid in the molecule. Specific examples of the unsatu- 
rated carboxylic acid include (meth)acrylic acid, crotonic acid, itaconic acid, maleic acid and fumaric acid. 
Examples of the unsaturated sulfonic acids include isoprenesulfonic acid and styrenesulfonic acid. 
The above acid monomers may be used alone or in combination. 
20 Specific examples of the comonomer (A-2) include aromatic vinyl compounds such as styrene, a-methyl- 

styrene and vinyltoluene; unsaturated carboxylic acid alkyl esters such as methyl (meth)acrylate, ethyl 
(meth)acrylate, butyl (meth)acrylate, 2-hydroxyethyl (met h)acry late and benzyl (meth)acrylate; unsaturated 
carboxylic acid aminoalkyl esters such as aminoethyl acrylate; unsaturated carboxylic acid glycidyl esters such 
as glycidyl (meth)acrylate; carboxylic acid vinyl esters such as vinyl acetate and vinyl propionate; vinyl cyanide 
25 compounds such as (meth)acrylonitrile and a-acrylonitrile; aliphatic conjugated dienes such as 1 ,3-butadiene 
and isoprene; and macromonomers such as polystyrene, pdymethyi (meth)acrylate, polybutyi (meth)acrylate 
and polysilicone all of which have terminal (meth)acryloyl groups. 
The above comonomers may be used alone or in combination. 

When the binder polymer (A*) is formed, the amount of the above acid monomer (A'-1 ) per 1 00 % by weight 
30 of the total monomer amount is preferably 15 to 50 % by weight, more preferably 20 to 40 % by weight 

Specific examples of the above binder polymer (A') include a benzyl met hacryl ate/met hacrylic 
acid/styrene copolymer, a methyl met hacryl ate/met hacrylic acid/sty re ne copolymer, a benzyl methacry- 
late/methacrylic acid/polystyrene macromonomer copolymer and a methyl met hacryl ate/met hacrylic 
acid/polystyrene macromonomer copolymer. 
35 As the binder polymer (A 1 ), preferred also is an alkali-soluble block copolymer composed of a block having 

an acid group and a block having no acid group. This alkali-soluble block copolymer includes those described 
regarding the first composition. For example, preferred is a block copolymer having, as a block having an acid 
group, a polymer selected from the group consisting of a homopolymer obtained from a monomer having an 
acid group, a copolymer obtained from monomers having acid groups and a copolymer obtained from a mono- 
40 mer having an acid group and a monomer having no acid group. 

The binder polymer (A') having a structural unit derived from the above acid monomer (AM) exhibits sol- 
ubility in an alkali. 

The binder polymer (A') obtained from the acid monomer (A-1) particularly in the above amount has ex- 
cellent solubility in an alkali developer solution and forms almost no undissolved substance. Thus, almost no 
45 surface soiling or resin-remaining occurs on a non-pixel portion on a substrate. Further, the binder polymer 
(A') is not excessively dissolved in an alkali developer solution, and can serve to form color pixels which have 
excellent adhesion to a substrate and hardly peet off the substrate. 

When measured by gel permeation chromatography (GpC, using THF as a carrier), the weight average 
molecular weight, as a polystyrene, of the binder polymer (A') used in the second composition is preferably 
so 10,000 to 500,000, more preferably 20,000 to 300,000, particularly preferably 30,000 to 300,000. 

The binder polymer (A') having the above molecular weight hardly causes a scumming (refuse on a surface) 
around color pixels in development, and can serve to form pixels having sharp pattern edges. Further, it hardly 
causes the remaining of a resin on a non-pixel portion on a substrate and hardly causes a surface soiling and 
resin-remaining. Further, the above binder polymer (A) serves to increase the development time during which 
55 the development can be carried out under optimum conditions, and thus increase the margin of development 
tim . 

In the second composition, the radiation-sensitive compound (B) can be selected from those described 
regarding the first composition. 
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In the second composition, the photopolymerization initiator, photopolymerizable monomer, photopolymer- 
izable oligomer and photo-crosslinking agent, all of which are described regarding the-f irst composition, may 
be used alone or in combination, and particularly, it is preferred to us the photopolymerization initiator and 
either the photopolymerizable monomer or photopolymerizable oligomer in combination. 
5 Th amount of th radiation-s nsitive compound (B) per 100 parts by weight of the binder polymer (A f ) is 

generally 5 to 500 parts by weight, preferably 20 to 200 parts by weight 

When the photopolymerization initiator and either the photopolymerizable monomer or photopolymerizable 
oligomer is used in combination, the amount of the photopolymerization initiator per 100 parts by weight of the 
photopolymerizable monomer or oligomer is 0.01 to 200 parts by weight, preferably 1 to 120 parts by weight. 
10 Further, in the second composition, the pigment (C) can be selected from those described regarding the 

first composition. 

In the second composition, the amount of the pigment (C) per 100 parts by weight of the binder polymer 
(A') is generally 10 to 1,000 parts by weight, preferably 20 to 500 parts by weight. 

Further, the liquid medium (D) used in the second composition contains at least 50 % by weight of an or- 
is ganic medium. The organic medium refers to an ester, an ether and a ketone which have a boiling point, meas- 
ured at atmospheric pressure, of 1 00 to 200° C and a vapor pressure, measured at 20° C, of 0.05 to 10 mmHg. 
The above ester, ether and ketone specifically include the following: 

Saturated aliphatic monocarboxylic acid alkyl esters such as n-butyl acetate and isobutyl acetate; 
Lactic acid esters such as methyl lactate and ethyl lactate; 
20 Oxyacetic acid alkyl esters such as methyl oxyacetate, ethyl oxyacetate and butyl oxyacetate; 

Alkoxyacetic acid alkyl esters such as methyl methoxyacetate, ethyl methoxyacetate, butyl met h oxya- 
cetate, methyl ethoxy acetate and ethyl ethoxyacetate; 

3-Oxypropionic acid alkyl esters such as methyl 3-oxypropionate and ethyl 3-oxy propionate; 
3-Alkoxypropionic acid alkyl esters such as methyl 3-methoxy propionate, ethyl 3-methoxy propionate, 
25 methyl 3-ethoxy propionate and ethyl 3-ethoxy propionate; 

2- Oxy propionic acid alkyl esters such as methyl 2-oxy propionate, ethyl 2-oxypropionate and propyl 2- 
oxypropionate; 

2-AJkoxypropionic acid alkyl esters such as methyl 2-methoxypropionate, ethyl 2-m ethoxy propionate, 
propyl 2-methoxypropionate, methyl 2-ethoxypropionate and ethyl 2-ethoxypropionate; 
30 2-Oxy-2-methylropionic acid alkyl esters such as methyl 2-oxy-2-methy I propionate and ethyl 2-oxy-2- 

met hyl propionate; 

Monooxy monocarboxylic acid alkyl esters such as methyl 2-methoxy-2-met hyl propionate and ethyl 2- 
ethoxy-2-methyl propionate; 

Ketonic acid esters such as ethyl pyruvate; 
35 Cellosolve acetates such as methylcellosolve acetate, ethyl eel iosolve acetate and diethyicellosolv 

acetate; 

Ethers such as dichloroethyl ether, n-butyl ether, diisoamyl ether and methyl phenyl ether; 
Carbitols such as methyl ethyl carbitol, diethyl carbitol, diethylene glycol methyl ethyl ether, diethylene 
glycol dimethyl ether and diethylene glycol diethyl ether; 
40 Ketones such as cyclohexanone, met hyl- n- propyl ketone, met hyl-n- butyl ketone, methyl-n-amyl ketone 

and 2-heptanone. 

The above organic media may be used alone or in combination. 

The above ester, ether or ketone contained in the liquid medium (D) has a boiling point of 100 to 200° C 
as described above, and preferred are organic media having a boiling point of 130 to 190° C. 

45 The above ester, ether or ketone has a vapor pressure of 0.05 to 10.0 mmHg, and preferred are organic 

media having a vapor pressure of 0.1 to 5.0 mmHg. 

Specific examples of the organic solvent preferably include ethyl lactate, methyl 3-methoxypropionate, 
ethyl 3-ethoxypropionate, ethyl 2-ethoxypropionate, methylcellosolve acetate, ethylcellosolve acetate, diethy- 
lene glycol dimethyl ether, diethylene glycol diethyl ether and propylene glycol monomethyi ether acetate. 

50 The liquid medium (D) contains at least 50 % by weight preferably at least 70 % by weight, of at least one 

of the above ester, ether and ketone. 

In addition to at least one of the above ester, ether and ketone, the liquid medium (D) contains other sol- 
vent, and this "other solvent 11 can be selected from any solvents which can disperse or dissolve the abov pig- 
ment (C), the binder polymer (A') and the radiation-sensitive compound (B). 

55 When the liquid medium (D) contains more than 50 % by weight of a solvent whose boiling point is higher 

than 200° C, the liquid medium (D) is not sufficiently evaporated in prebaking a coating and remains in the 
dry coating. As a result, the dry coating surface may have the property of adhesion and cause sticking, and 
the heat resistance of the dry coating may decrease. Further, when a large amount of the liquid medium (D) 
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remains in the dry coating, the dry coating may p el off a glass substrate, particularly a glass substrate having 
an Si0 2 film on the surface, during the development. 
— - On the other hand, when the liquid medium (D) contains mor than 50 % by weight of a solvent whose 
boiling point is low rthan 100° C, it is difficult to apply the radiation-s nsitive composition venly and uniformly, 
5 and as a result, it is difficult to obtain a dry coating having excellent surface smoothness. 

In the second composition, the amount of the liquid medium (D) per 100 parts by weight of the binder poly- 
mer (A 1 ) is generally 100 to 10,000 parts by weight, preferably 500 to 5,000 parts by weight. 

The second composition of the present invention may contain other additives as required, such as a filler, 
other polymer compound, a surfactant, an adhesion promoter, an antioxidant, an ultraviolet absorber, an ag- 
10 gregation preventer and other sensitizer. 

The above "other additives" include those described regarding the first composition. 
The second composition of the present invention can be prepared by dissolving or dispersing the above 
components (A'), (B), (C) and (D) and optionally other component(s). 

When the second composition is used, the organic solvent is sufficiently evaporated in a prebaking step, 
is and there is no case where a large amount of the organic solvent remains in the dry coating. Therefore, the 
dry coating surface does not at all have the property of adhesion and does not cause sticking. Further, since 
no organic solvent remains in the dry coating in a large amount, the dry coating does not peel off the substrate, 
nor does the heat resistance decrease. 

Further, the second composition can be evenly and uniformly applied onto a glass substrate with a spin 
20 coater. Therefore, the second composition can form a dry coating having a uniform thickness and having an 
excellently smooth surface without causing striation. Moreover, the so-formed dry coating has excellent ad- 
hesion to the substrate. 

The above dry coating is developed with an alkali to give a color filter having excellent transparency. 

When the second composition of the present invention is used, color filters having excellent transparency 
25 can be produced at high yields. 

For forming pixels from the radiation-sensitive color-filter composition in the present invention, it is pre- 
ferred to use an alkaline solution of at least one member selected from inorganic alkalis such as sodium car- 
bonate, potassium hydroxide and potassium carbonate and organic alkalis such as tetramethyiammonium hy- 
droxide. 

30 According to the present invention, thirdly, there is similarly provided a pigment-dispersed color-filter com- 

, position (to be referred to as "third composition" hereinafter) comprising: 
(A*) a binder polymer, 

(B) a radiation-sensitive compound, 

(C) a pigment, 

35 (D) an organic medium, and 

(E) an organic carboxylic acid having a molecular weight of 1 ,000 or less and having at least one acid group 
in the molecule. 

The above third composition is free of a remaining undissolved substance of this composition on a non- 
pixel portion on a substrate when a color filter is formed, and thus gives a colorf ilter in which color pixels having 
40 excellent adhesion to a substrate are evenly and uniformly formed on the substrate. 

In the third composition, the binder polymer (A), the radiation-sensitive compound (B) and the pigment 
(C) can be selected from those described regarding the second composition. 

It should be understood that the amounts of the radiation-sensitive compound (B) and the pigment (C) 
based on the binder polymer (A*) are the same as those described regarding the second composition. 
45 In the third composition, the organic medium (D) is selected from those described regarding the first com- 

position. 

Of those organic solvent, preferred are cellosolve acetates such as methoxyethyl acetate, ethoxyethyl 
acetate and ethylcellosolve acetate, carbitol acetate type solvents such as methoxyethoxyethyl acetate and 
ethoxyethoxyethyl acetate, ethers such as ethylene glycol dimethyl ether, diethylene glycol diethyl ether and 
so propylene glycol diethyl ether and esters such as methyl methoxypropionate, ethyl ethoxy propionate and ethyl 
lactate. 

In the third composition, the amount of the organic medium (D) per 100 parts by weight of the binder poly- 
mer (A) is 100 to 10,000 parts by weight, preferably 500 to 5,000 parts by weight 

The organic carboxylic acid (E) used in the third composition has a molecular weight of 1,000 or less and 
55 has at least one acid group in the molecule. Specifically, the organic carboxylic acid (E) is selected from ali- 
phatic carboxylic acids and phenyl group-containing carboxylic acids. 

Specific examples of the aliphatic carboxylic acids include monocarboxyiic acids such as formic acid, acet- 
ic acid, propionic acid, lactic acid, valeric acid, pivalic acid, caproic acid, diethylacetic acid, enanthic acid and 
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caprilic acid; dicarboxylic acids such as oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic 
acid, suberic acid, azeiaic acid, sebacic acid, brassylic acid, methylmalonic acid, ethyf malonic acid, d (methyl- 
malonic acid, methyisuccinicacid, tetramethylsuccinic acid, cyclohexanedicarboxyiic acid, itaconic acid, citra- 
conic acid, maleic acid and fumaric acid; and tricarboxylic acids such as tricarballylic acid, aconitic acid and 
5 camphoronic acid. 

Examples of the phenyl group-containing carboxyiic acids include carboxylic acids in which a carboxyl 
group directJy bonds to a phenyl group and carboxylic acids in which a carboxyl group is bond to a phenol group 
through a carbon bond. 

Specific examples of the above phenyl group-containing carboxylic acids include monocarboxylic acids 
10 such as benzoic acid, toluic acid, cuminic acid, hemellitic acid and mesitylenic acid; polycarboxylic acids such 
as phthalic acid, isophthalic acid, terephthalic acid, trimellitic acid, trimesic acid, mellophanic acid and pyro- 
mellitic acid; phenyl acetic acid, hydratropic acid, hydrocinnamic acid, mandelic acid, phenylsuccinic acid, 
atropic acid, cinnamic acid, methyl cinnamate, benzyl cinnamate, cinnamyiideneacetic acid, coumaric acid and 
unbellic acid. 

15 Of the above acids, preferred are aliphatic or aromatic dicarboxylic acids such as malonic acid, citraconic 

acid, itaconic acid, mesaconic acid, fumaric acid and phthalic acid. 

The above organic carboxylic acids may be used alone or in combination. 

The content of the above organic carboxylic acid (E) in the third composition is preferably 0.001 to 10 % 
by weight, more preferably 0.01 to 1 % by weight 
20 When the content of the organic carboxylic acid (E) is less than 0.001 % by weight, it may be impossible 

to prevent the remaining of an undissolved substance on a non-pixel portion on a substrate. When it exceeds 
10 % by weight, the adhesion between pixels and the substrate may decrease. 

The third composition of the present invention may further contain other additives as required. Examples 
of the "other additives" include a filler, other polymer compound, a surfactant, an adhesion promoter, an anti- 
25 oxidant, an ultraviolet light absorber and an aggregation preventer. 

The above "other" additives can be specifically selected from those described regarding the first compo- 
sition. 

The third composition of the present invention is a radiation-sensitive composition for forming a color filter, 
and can form a color filter without causing a remaining of an undissolved substance on a non- pixel portion on 
30 a substrate surface in development. 

The color-filter radiation-sensitive composition of the present invention is used for producing a color filter 
by forming a color pixel on a substrate, preferably on a substrate having a light shielding layer pattern thereon, 
by a photolithographic method. When a pixel is formed from the color-filter radiation-sensitive composition of 
the present invention, no undissolved substance of the color-filter radiation- sensitive composition remains on 
35 a non-pixel portion, and the so-formed pixel, i.e., color filter is excellent in adhesion to the substrate or the 
light shielding layer pattern. 

The pixel formed from the third composition of the present invention does not at all peel off a substrate. 
Further, the so-formed color filter is excellent in transmittance and contrast, and such color filters can be pro- 
duced from the third composition of the present invention at high yields. 
40 In the present invention, when pixels are formed from the color-filter radiation-sensitive composition, it is 

preferred to use an alkaline solution of sodium carbonate, sodium hydroxide, potassium hydroxide or tetrame- 
thylammonium hydroxide as a developer solution. 

The present invention will be further detailed hereinafter by reference to Examples, in which "%" stands 
for "% by weight" and "parr stands for "part by weight". 



Synthesis Example 1 


Ethylcellosolve acetate 


100 parts 


Methyl methacryiate 


25 parts 


Methacrylic acid 


25 parts 


Azoisobutyronitrile 


1 part 



55 The above materials were charged into an autoclave equipped with a stirrer, stirred at room temperature 

until a homogeneous mixture was formed, and its temperature was increased up to 80° C. Then, the mixture 
was kept at 80° C for 3 hours, and then kept at 100° C for 2 hours. The reaction mixture was cooled to room 
temperature to give a polymer solution A. During the above procedures, air was shut off the inside of the au- 

9 



BNSDOCID: <EP 056416SA2_I_> 



EP 0 564 168 A2 



todav with nitrogen, and the mixture was continuously stirred. The yield of a polymer in the polymer solution 
A was 98 %. The polymer (to be referr d to as "polym r A" hereinafter, and to b similarly named hereinafter) 
in the polymer solution A had a weight average mol cular weight as polystyren (to be referred to as "weight 
average molecular weight" hereinafter) of 53,000 (measured by GPC using HLC-802A supplied by Toso Corp.) 



Ethyl cellosoive acetate 


100 parts 


Methyl methacrylate 


30 parts 


Styrene 


18 parts 


Glycidyl methacrylate 


2 parts 


Azoiso but yron itril e 


2 parts 



15 Separately, the above materials were charged into an autoclave equipped with a stirrer, and a polymer 

solution B was obtained in the same manner as in the procedures for obtaining the polymer solution A. The 
yield of a polymer in the polymer solution B was 99 % or more. The polymer B has a weight average molecular 
weight of 62,000. 

Then, the polymer solution A and the polymer solution B in equal amounts were mixed and kept at 100° 
2Q C for 12 hours with stirring to promote a reaction between carboxyl group of the polymer A and glycidyl group 
of the polymer B, whereby a polymer solution C was obtained. The polymer C had a weight average molecular 
weight of 140,000. 

Synthesis Example 2 

25 



Di&lyme 


200 parts 


Benzyl acrylate 


50 parts 


Methacrylic acid 


30 parts 


Macromonomer AS-6*1 


20 parts 


Azoisobutyronitrile 


1 part 


(»1: Polystyrene terminated with 


methacryl- 



35 oyl. average molecular weig-ht 6,000, supplied by Toago- 

sei Chemical Industries Co., Inc.) 

The above materials were charged into an autoclave equipped with a stirrer, stirred at room temperature 
so until a homogeneous mixture was formed and then, the temperature was raised up to 80° C. Then, the mixture 
was kept at 80° C for 3 hours, and then kept at 100° C for 2 hours. The reaction mixture was cooled to room 
temperature to give a polymer solution D. During the above procedures, air was shut off the autoclave interior 
with nitrogen, and the mixture was continuously stirred. The yield of a polymer in the polymer solution D was 
98 %. The polymer D had a weight average molecular weight of 65,000. 

45 

Synthesis Example 3 

A polymer solution E was obtained in the same manner as in Synthesis Example 2 except that the tem- 
perature of 80° C for keeping the mixture was changed to 70° C. The yield of a polymer in the polymer solution 
5Q E was 98 %. The polymer E had a weight average molecular weight of 120,000. 



Synthesis Example 4 

A polymer solution F was obtain d in the same manner as in Synthesis Example 2 except that the tem- 
perature of 80° C for keeping the mixture was changed to 60°C. The yield of a polymer in the polymer solution 
F was 98 %. The polymer F had a weight average molecular weight of 270,000. 
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Synthesis Example 5 

A polymer solution G was obtain d in the same manner as in Synthesis Example 2 xcept that the amount 
of azoisobutyronitrile was changed to 3 parts and that the temperature of 80°C for k ping the mixture was 
5 changed to 90° C. The yield of a polymer in the polymer solution G was 99 %. The polymer G had a weight 
average molecular weight of 28,000. 





Synthesis Example 6 


10 


Toluene 


1 ,000 parts 




Methyl met ha cry! ate 


75 parts 




Styrene 


25 parts 


15 


m- Butyl lithium 


1 part 



A methyl methacrylate/styrene block copolymer was synthesized by the use of the above materials ac- 
cording to a method described in a piece of literature (C. W. Brown & I. F. White, J. Appl. Polym. Sci., 16, 2671 
- 2676, 1972), and then the ester group was hydrolyzed. The hydrolysis was controlled by adjusting the time 
20 for hydrolysis treatment and as a result, a polymer H whose hydrolysis ratio was 38 % was obtained. The poly- 
mer H had a weight average molecular weight of 130,000. 100 parts of the polymer H was dissolved in 200 
parts of ethylcellosolve to obtain a polymer solution H. 



Synthesis Example 7 

A polymer solution I was obtained in the same mannerasin Synthesis Example 2 except that 10 parts of 
methacrylic acid out of 30 parts of methacryiic acid was replaced with 10 parts of styrene sulfonic acid. The 
yield of a polymer in the polymer solution I was 97 %. The polymer I had a weight average molecular weight 
of 53,000. 

Example 1 



35 



40 



C. I. Pigment Blue 15 15 parts 

Pentaerythritol triacrylate 20 parts 

Irgacure 184»2 3 parts 

Polymer solution C obtained in Synthesis 
Example 1 60 parts 

Bm-1000»3 2 parts 

Vinylmethoxysilane 3 parts 

Ethylcellosolve acetate 300 parts 

46 (#2: 1-hydroxycyclohexyl phenyl ketone, 

supplied by Ciba Geigy. ) 

(♦3: fluorine-containing nonionic surfactant, 
supplied by BM Chemie.) 

The above materials were placed in a ball mill with 3 mme steel balls in it, and mixed and dispersed for 18 
hours. 

The resultant dispersion was filtered through a filter having a pore diameter of IO|im to give a dispersion 
55 of a composition of the present invention. 

When the dispersion of the composition was stored in a dark place at room temperature for 1 week, no 
pigment precipitated, no polymer precipitated, and there was no change in viscosity. The dispersion remained 
uniform. 
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The above dispersion was coat d on a glass substrate with a spin coater to form a dry coating having a 
thickness of 2 um, and dried at 80° C for 15 minutes to give a blue uniform coating. The so-formed coating 
was free of defects such as voids and roughened surface. 
. - Further, the coating was exposed to a high-pressure mercury lamp at a light energy of 300 m J/cm 2 through 
5 a photomask having a mask opening breadth of 10 to 100 um for resolution evaluation, and developed with 
an aqueous solution containing 0.1 % of tetramethylammonium hydroxide. The coating was rinsed with water 
and dried at 180° C for 60 minutes. 

The so-obtained pixel had a pattern formed of fine lines having a breadth of 10 to 100 (im, and was free 
of coating defects such as pinholes and roughened coating. When observed through a microscope, it was found 
10 that there was no nonuniform breadth of lines of the pattern and that the line edges were sharp. Further, nei- 
ther the pigment nor the organic coating remained on a non-pixel portion, and the pixel was suitable as a color 
filter. Table 1 shows the evaluation results. 

Example 2 

15 

A dispersion of a composition was obtained in the same manner as in Example 1 except that the polymer 
solution C was replaced with the polymer solution D obtained in Synthesis Example 2. Table 1 shows the eval- 
uation results. 

20 Example 3 

A dispersion of a composition was obtained in the same manner as in Example 1 except that the polymer 
solution C was replaced with the polymer solution E obtained in Synthesis Example 3. Table 1 shows the eval- 
uation results. 

25 

Example 4 

A dispersion of a composition was obtained in the same manner as in Example 1 except that the polymer 
solution C was replaced with the polymer solution F obtained in Synthesis Example 4. Table 1 shows the eval- 
30 uation results. 

Example 5 

A dispersion of a composition was obtained in the same manner as in Example 1 except that the polymer 
35 solution C was replaced with the polymer solution G obtained in Synthesis Example 5. Table 1 shows the eval- 
uation results. 

Example 6 

40 A dispersion of a composition was obtained in the same manner as in Example 1 except that the polymer 

solution C was replaced with the polymer solution H obtained in Synthesis Example 6. Table 1 shows the eval- 
uation results. 

Example 7 

45 

A dispersion of a composition was obtained in the same manner as in Example 1 except that the polymer 
solution C was replaced with the polymer solution 1 obtained in Synthesis Example 7. Table 1 shows the eval- 
uation results. 

so Example 8 

A dispersion of a pigment was obtained in the same manner as in Example 2 except that the C. I. Pigment 
Blue 15 was replaced with C. I. pigment Red 177. Table 1 shows the evaluation results. 

55 Example 9 

A dispersion of a pigment was obtained in the same manner as in Example 2 except that the C. I. Pigment 
Blue 15 was replaced with C. I. Pigment Green 36. Table 1 shows the evaluation results. 
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Comparative Synthesis Example 1 

All the materials used in Synthesis Example 1, i.e., 



Ethylcellosoive acetate 


200 


parts 


Methyl methacryiate 


55 


parts 


Methacryiic acid 


25 


parts 


Styrene 


18 


parts 


Glycidyl methacryiate 


2 


parts 


Azoisobutyronitrile 


3 


parts 



were charged into an autoclave equipped with a stirrer, stirred at room temperature until a uniform mixture was 
formed and thereafter, the temperature was increased up to 80° C. Then, the mixture was kept at 80° C for 3 
hours, and then kept at 100° C for 2 hours. The reaction mixture was cooled to room temperature to give a 
polymer solutbn a. The yield of a polymer in the polymer solution was 99 % or more. The polymer a had a 
weight average molecular weight of 92,000. 

20 

Comparative Example 1 

A dispersion of a composition was obtained in the same manner as in Example 1 except that the polymer 
solution C was replaced with the polymer solution a obtained in Comparative Synthesis Example 1. 



30 



35 



40 



45 



50 



55 
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Example 10 

A light shielding layer having a desired form was formed on a soda glass substrate surface on which an 
Si0 2 film hadbeenformed for preventing sodium ion elution. Then, a color-filter radiation-sensitive composition 
shown in Table 2 was coated on the light shielding layer with a spin coater to form a desired coating thickness 
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of 1.5 urn, and the so-formed coating was prebaked at 80° C for 10 minutes to obtain a dry coating. 



Table 2 



5 




Compound 


part 




Pigment 


C.I. Pigment Red 177 


90 


10 


Binder 


Benzyl met hacryl ate/met hacrylic acid/styrene copolymer 
(compositional weight ratio 65/25/10, weight average mo- 
lecular weight 40,000) 


50 


15 


Radiation-sensitive compound 


Trimethylolpropane triacryiate (M-309, supplied by Toago- 
sei Chemical Industries Co., Inc.) 


40 


20 




1-Hydroxycyciohexyi phenyl ketone (1-184, supplied by Ja- 
pan Ciba Geigy) 


24 




Organic solvent 


Ethyl 3-ethoxypropionate (boiling point; 170.1° C, vapor 
pressure; 1.5 mmHg) 


796 



The above-obtained dry coating was measured with a tracer-method film thickness measuring apparatus 
(alpha-step 100, supplied by TENCOR) to show the following. The coating thickness was 1.45 to 1.50 urn, or 
the in-plane thickness variation of the coating (in-plane thickness difference) was 0.05 iim or less, and the 
coating surface roughness (unevenness) was about 100 A. The dry coating was excellent in transparency. Fur- 
ther, the dry coating had no striation. 

Then, the dry coating was exposed to ultraviolet light at 400 mj/cm 2 from a high pressure mercury lamp 
through a photomask, and developed by immersing the dry coating in an aqueous solution containing 0.05 % 
of sodium carbonate to give red pixels having a size of 100 urn x 100 urn each. 

The so-formed color pixels were observed through a differential polarization microscope to show high sur- 
face smoothness and hence, they were desirable for a color filter. 

Comparative Example 2 

A dry coating was formed in the same manner as in Example 10 except that the organic solvent was re- 
placed with diethyiene glycol monoethyl ether (boiling point 202° C, vapor pressure 0.13 mmHg). That is, the 
radiation-sensitive composition shown in Table 3 was used. 



45 



50 



55 
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Table 3 







Pomnfti to H 




5 


Pigment 


C.I. Pigment Red 177 


90 


10 


Binder 


Benzyl methacrytate/methacryiic acid/styrene copolymer 

frnmniviitional w^iaht ratio 65/25/10 weioht averaae mn- 

lecular weight 40 f 000) 




15 


Radiation-sensitive compound 


Trimethyiolpropane triacrylate (M-309, supplied by Toago- 
sei Chemical Industries Co., Inc.) 


40 




1-HydroxycyclohexyI phenyl ketone (1-184, supplied by Ja- 
pan Ciba Geigy) 


24 




Organic solvent 


Diethylene glycol monoethyl ether 


796 



20 



The dry coating was measured in the same manner as in Example 10 to show the following. The coating 
thickness was 1 .42 to 1.60 urn, or the in-plane thickness variation of the coating was 0.1 8 urn, and the coating 
surface roughness (unevenness) was about 500 A. The dry coating was not transparent 

The dry coating was also exposed in the same manner as in Example 10 to obtain red pixels having a size 
25 of 1 00 urn x 100 \im each. 

The so-formed color pixels were observed through a differential polarization microscope to show that they 
did not have high surface smoothness and hence, they were undesirable for a color filter. 

Comparative Example 3 

30 

A dry coating was formed in the same manner as in Example 10 except that the organic solvent was re- 
placed with methyl ethyl ketone (boiling point 79.6° C, vapor pressure 71.2 mmHg). That is, the radiation-sen- 
sitive composition shown in Table 4 was used. 



Table 4 





Compound 


part 


Pigment 


C.I. Pigment Red 177 


90 


Binder 


Benzyl met h acryl ate/met hacry lie acid/styrene copolymer 
(compositional weight ratio 65/25/10, weight average mo- 
lecular weight 40,000) 


50 


Radiation-sensitive compound 


Trimethyiolpropane triacrylate (M-309, supplied by Toago- 
sei Chemical Industries Co., Inc.) 


40 




1- Hydroxy cyclohexyl phenyl ketone (1-184, supplied by Ja- 
pan Ciba Geigy) 


24 


Organic solvent 


Met hyl et hyl ketone 


796 



55 

The dry coating was measured in the same manner as in Exampl 10 to show the following. The coating 
thickness was 1 .26 to 1.61 urn, or the in-plane thickness variation of the coating was 0.35 \xm, and the coating 
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surface roughness (unevenness) was about 600 A. 

The dry coating was not transparent Further, the dry coating had striation. 

The dry coating was also exposed in the same manner as in Example 1 0 to obtain red pixels having a size 
of 100 urn x 100 urn each. 

5 The so-formed color pixels were observed through a differential polarization microscope to show that they 

did not have high surface smoothness and hence, they were undesirable for a color filter. 

Example 11 

10 A dry coating was formed in the same manner as in Example 1 0 except that the organic solvent was re- 

placed with propylene glycol monomethyi ether (boiling point 140° C, vapor pressure 3.5 mmHg). That is, the 
radiation-sensitive composition shown in Table 5 was used. 



Table 5 



15 




Compound 


part 




Pigment 


C.I. Pigment Blue 15 


90 


20 


Binder 


Benzyl met hacryl ate/met hacrylic acid/styrene copolymer 
(compositional weight ratio 65/25/10, weight average mo- 
lecular weight 40,000) 


50 


25 


Radiation-sensitive compound 


Trimethyioipropane triacrylate (M-309, supplied by Toago- 
sei Chemical Industries Co., Inc.) 


40 


30 




1-Hydroxycyclohexyl phenyl ketone (1-184, supplied by Ja- 
pan Ciba Geigy) 


24 


35 


Organic solvent 


Propylene glycol monomethyi ether acetate 


796 



The dry coating was measured in the same manner as in Example 10 to show the following. The coating 
thickness was 1.50 to 1.59 urn, or the in-plane thickness variation of the coating was 0.09 urn or less, and the 
coating surface roughness (unevenness) was about 200 A. 
40 The dry coating was excellent in transparency, and had no striation. 

Then, the dry coating was also exposed in the same manner as in Example 10 to obtain blue pixels having 
a size of 100 x 100 u.m each. 

The so-formed color pixels were observed through a differential polarization microscope to show that they 
had high surface smoothness and hence, they were desirable for a color filter. 

45 

Example 12 

A dry coating was obtained in the same manner as in Example 10 except that the color-filter radiation- 
sensitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 6. 

50 



55 
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Table 6 







CnrriDOLind 


part 


5 


Pigment 


CI. Pigment Red 177 


90 


10 


Binder 


Benzyl methacrylate/methacrylic acid/styrene copolymer 
(compositional weight ratio 65/25/10, weight average mo- 
lecular weight 40,000) 


50 


15 


Radiation-sensitive compound 


Dipentaerythritol pentaacryiate (M-400, supplied by Toago- 
sei Chemical Industries Co., Inc.) 

2-Benzyl-2-dimethylamino-1-(4-morpholionophenyl)-butan- 
1-one (I-369, supplied by Japan Ciba Geigy) 


40 
24 


20 


Organic solvent 


Diethylene glycol dimethyl ether (boiling point; 159.8° C, 
vapor pressure 3.4 mmHg) 

Carbitol acetate (boiling point; 217.4° C, vapor pressure 
0.1 mmHg) 


710 
86 



25 



The dry coating was measured in the same manner as in Example 10 to show the following. The coating 
thickness was 1 .50 to 1 .59 ^m, or the in-plane thickness variation of the coating was 0.09 (am or less, and the 
coating surface roughness (unevenness) was about 200 A. 

The dry coating was excellent in transparency, and had no striation. 

Then, the dry coating was also exposed in the same manner as in Example 10 to obtain red pixels having 
a size of 100 fim x 100 fxim each. 

The so-formed color pixels were observed through a differential polarization microscope to show that they 
had high surface smoothness and hence, they were desirable for a color filter. 

Comparative Example 4 

A dry coating was obtained in the same manner as in Example 10 except that the color-filter radiation- 
sensitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 7. 



45 



50 



55 
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Table 7 







Compound 


part 


5 


Pigment - 


CI. Pigment Green 7 


90 


10 


Binder 


Benzyl methacrylate/methacryiic acid/polystyrene macro- 
monomer copolymer (polystyrene macromonomer AS-6, 
supplied by Toagosei Chemical Industries Co., Ltd.) (com- 
positional weight ratio 65/25/10, weight average molecular 
weight 40.000) 


50 


15 


Radiation-sensitive compound 


Trimethyiol propane triacryiate (Biscoat 295, supplied by 
Osaka Organic Chemical Industry Ltd) 


40 


20 




2-Benzyl-2-dimethy1amino-1-(4-morpholionophenyl)-butan- 
1-one (I-369, supplied by Japan Ciba Geigy) 


24 


Organic soivent 


Diethylene glycol dimethyl ether (boiling point; 159.8° C, 
vapor pressure 3.4 mmHg) 


316 


25 




n-butyi carbitol acetate (boiling point; 246.8° C, vapor pres- 
sure 0.1 mmHg or less) 


474 



The dry coating obtained in the same manner as in Example 1 0 was not fully dried when prebaked at 80° 
C for 10 minutes, and tackiness (stickiness on coating surface) was observed. Therefore, the coating was pre- 
baked at 90° C for 10 minutes to obtain a dry coating. The coating thickness was 1.32 to 1.50 urn, or the in- 
plane thickness variation of the coating was 0.1 8 um or less, and the coating surface roughness (unevenness) 
was about 400 A. 

The coating was not transparent, and had striation. 

The dry coating was exposed in the same manner as in Example 10 to obtain green pixels having a size 
of 100 urn x 100 nm each. 

The so-formed pixels were observed through a differential polarization microscope to show that they did 
not have high surface smoothness and hence, they were undesirable for a color filter. 

Example 13 

A dry coating was obtained in the same manner as in Example 10 except that the coior-filter radiation- 
sensitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 8. 
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Table 8 



Pigment 
Binder 



10 



15 



Radiation- 
sensitive 
compound 



20 



Compound 



part 



C.I. Pigment Green 7 90 

Benzyl methacrylate/methacrylic 50 
acid/polystyrene macromonomer 
copolymer (polystyrene macro- 
monomer: AS-6, supplied by Toagosei 
Chemical Industries Co. , Ltd.) 
(compositional weight ratio 65/ 

25/10, weight average molecular 

weight 40,000) 

Trimethylolpropane triacrylate 40 
(Biscoat 295, supplied by 
Osaka Organic Chemical Industry Ltd) 



2-Benzyl-2-dimethylamino-l- (4- 
morpholionophenyl ) -butan-l-one 



24 



25 



Organic 
solvent 



30 



(1-369, supplied by Japan Ciba Geigy) 

Diethylene glycol dimethyl ether 570 
(boiling point; 159.8* C, vapor 
pressure 3.4 mmHg) 

n-Butylcarbitol acetate 220 
(boiling point; 246.8* C, vapor 
pressure 0.1 mmHg or less) 



35 



40 



45 



The dry coating was measured in the same manner as in Example 10 to show the following. The coating 
thickness was 1.47 to 1.53 urn, or the in-plane thickness variation of the coating was 0.06 u,m or less, and the 
coating surface roughness (unevenness) was about 200 A. 

The dry coating was excellent in transparency, and had no striation. 

Then, the dry coating was also exposed in the same manner as in Example 10 to obtain green pixels having 
a size of 100 ^m x 100 um each. 

The so-formed color pixels were observed through a differential polarization microscope to show that they 
had high surface smoothness and hence, they were desirable for a color filter. 

Example 14 

A dry coating was obtained in the same manner as in Example 10 except that the color-filter radiation- 
sensitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 9. 
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Table 9 



Compound 



Pigment 
Binder 



10 



15 



20 



25 



30 



Radiation- 
sensitive 
compound 



Organic 
solvent 



part 



C.i. Pigment Green 7 90 

Benzyl methacrylate/methacryllc 50 
acid/polystyrene macromonomer 
copolymer (polystyrene macro- 
monomer: AS-6, supplied by Toagosei 
Chemical Industries Co*, Ltd.) 
(compositional weight ratio 65/ 
25/10, weight average molecular 



weight 40,000) 

Trimethylolpropane triacrylate 40 
(Biscoat 295, supplied by 
Osaka Organic Chemical Industry Ltd) 

2-Benzyl-2-dimethylamino-l- (4- 24 
morpholionophenyl) -butan-l-one 
(1-369, supplied by Japan Ciba Geigy) 

Diethylene glycol dimethyl ether 570 
(boiling point; 159.8* C, vapor 
pressure 3.4 mmHg) 

Methyl ethyl ketone 220 
(boiling point; 79.6' C, vapor 
pressure 71.2 mmHg) 



35 



40 



45 



The dry coating was measured in the same manner as in Example 10 to show the following. The coating 
thickness was 1.62 to 1.69 pjrn, or the in-plane thickness variation of the coating was 0.10 or less, and th 
coating surface roughness (unevenness) was about 200 A. 

The dry coating was excellent in transparency, and had no striation. 

Then, the dry coating was also exposed in the same manner as in Example 1 0 to obtain green pixels having 
a size of 100 jim x 100 u.m each. 

The so-formed color pixels were observed through a differential polarization microscope to show that they 
had high surface smoothness and hence, they were desirable for a color filter. 

Comparative Example 5 

A dry coating was obtained in the same manner as in Example 10 except that the color-filter radiation- 
sensitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 10. 



50 



Table 10 
Compound 



part 



Pigment 



C.I. Pigment Green 7 



90 



55 
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Binder 



Benzyl methacrylate/methacrylic. 
acid/polystyrene macromonomer 
copolymer (polystyrene macro- 
monomer: AS-6, supplied by Toagosei 
Chemical Industries Co., Ltd.) 
(compositional weight ratio 65/ 

25/10, weight average molecular 

weight 40,000) 



50 



10 



15 



20 



25 



30 



Radiation- 
sensitive 
compound 



Organic 
solvent 



Trimethylolpropane triacrylate 40 
(Biscoat 295, supplied by 
Osaka Organic Chemical Industry Ltd) 

2-Benzyl-2-dimethylamino-l- (4- 24 
morpholionophenyl ) -butan-l-one 
(1-369, supplied by Japan Ciba Geigy) 

Diethylene glycol dimethyl ether 316 
(boiling point; 159.8* C, vapor 
pressure 3.4 mmHg) 

Methyl ethyl ketone 474 
(boiling point; 79.6* C, vapor 
pressure 71,2 mmHg) 



The dry coating was measured in the same manner as in Example 10 to show the following. The coating 
thickness was 1.68 to 1.98 \im, or the in- plane thickness variation of the coating was 0.30 jim, and the coating 
surface roughness (unevenness) was about 400 A. 

The coating was not transparent, and had striation. 

The dry coating was exposed in the same manner as in Example 10 to obtain green pixels having a size 
of 100 jim x 100 urn each. 

The so-formed pixels were observed through a differential polarization microscope to show that they did 
not have high surface smoothness and hence, they were undesirable for a color filter. 



35 Example 15 

A light shielding layer having a desired form was formed on a soda glass substrate surface on which an 
Si0 2 film had been formed for preventing sodium ion elution.Then, a col or-fflter radiation-sensitive composition 
shown in Table 11 was coated on the light shielding layer with a spin coater to form a desired coating thickness, 
40 and the so-formed coating was dried at 80° C for 1 0 minutes, and then cooled. Then, the so-formed color filter 
layer was exposed to ultraviolet light at 400 mj/cm 2 from a high pressure mercury lamp through a photomask, 
and developed by immersing the substrate in an aqueous solution containing 0.05 % of sodium carbonate to 
give red pixels having a size of 20 iim x 20 \im each. 
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Table 11 







Compound 


part 


5 


Pigment 


C.I. Pigment Red 177 


90 


10 


Binder 


Benzyl methacrylate/methacryiic acid/styrene copolymer 
(compositional weight ratio 65/25/10, average molecular 
weight Mw 40,000) 


50 


15 


Radiation-sensitive compound 


Trimethylol propane triacrylate (M-309, supplied by Toago- 
sei Chemical Industries Co., Inc.) 

1-Hydroxycydohexyl phenyl ketone (1-184, supplied by Ja- 
pan Ciba Geigy) 


40 
24 


20 


Solvent 


Ethylcellosolve acetate 


790 




Organic acid 


Oxalic acid 


6 



The so-formed color pixels gave a color filter in which no undissolved substance remained in a non-pixel 
portion on the substrate. 

The same color-filter radiation-sensitive composition as the above color-filter radiation-sensitive compo- 
sition was allowed to stand at room temperature for 3 days, and then red pixels were formed in the same manner 
as above and developed by immersing the substrate in an aqueous solution containing 0.05 % of sodium car- 
bonate to give a color filter in which no undissolved substance remained in a non-pixel portion on the substrate. 

Comparative Example 6 

Red pixels were formed in the same manner as in Example 15 except that the color-filter radiation-sen- 
sitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 12. 



Table 12 







Compound 


part 


40 


Pigment 


C.I. Pigment Red 177 


90 


45 


Binder 


Benzyl methacrylate/methacryiic acid/styrene copolymer 
(compositional weight ratio 65/25/10, average molecular 
weight Mw 40,000) 


50 


50 


Radiation-sensitive compound 


Trimethylol propane triacrylate (M-309, supplied by Toago- 
sei Chemical Industries Co., Inc.) 

1-Hydroxycyclohexyl phenyl ketone (1-184, supplied by Ja- 
pan Ciba Geigy) 


40 
20 


55 


Solvent 


Ethylcellosolve acetat 


796 



In th above-formed color pixels, an undissolved substance was formed in a non-pixel portion on the sub- 
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strate. 

When the concentration of sodium carbonate was increased to 0.5 %, the undissofv d portion decreased 
in amount, but the formed pixels partly peeled off and the sharpness of the pixel edges d dined. 

Example 16 

Blue pixels were formed in the same manner as in Example 15 except that the color-filter radiation-sen- 
sitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 13. 

Table 13 

Compound part 

Pigment C.I. Pigment Blue 15 90 



Binder 



Radiation- 
sensitive 
compound 



Benzyl methacrylate/methacrylic 50 
acid/styrene copolymer (composi- 
tional weight ratio 65/25/10, average 
molecular weight Mw 40.000) 



Dipentaerythritol pentaacrylate 
(M-400 f supplied by Toagosei 
Chemical Industries Co., Inc.) 



40 



2 , 2-Dimethoxy-2-phenylacetophenone 20 
(1-651 supplied by Japan Ciba Geigy) 



Solvent 



Diethylene glycol dimethyl ether 790 



Organic Itaconic acid 6 

carboxylic 

acid 



The above-formed color pixels gave a color filter in which no undissolved substance remained in a non- 
pixel portion on the substrate. 

Further, after the same color-filter radiation-sensitive composition as the above color-filter radiation-sen- 
sitive composition was allowed to stand at room temperature for 3 days in the same manner as in Example 15, 
it gave a color filter in which no undissolved substance remained in a non-pixel portion on the substrate. 



Comparative Example 7 



An attempt was made to form blue pixels in the same manner as in Example 1 5 except that the color-filter 
radiation-sensitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 
14. 



24 



EP 0 564168 A2 



Table 14 



10 



Pigment 
Binder 



Radiation- 



Compound 



C.I. Pigment Blue 15 



90 



Benzyl methacrylate/methacrylic 50 
acid/styrene copolymer (composi- 
tional weight ratio 65/25/10, average 
molecular weight Mw 40,000) 



Dipentaerythr i tol pen taacry late 



40 



15 



20 



25 



30 



35 



40 



45 



50 



55 



sensitive 
compound 



(M-400, supplied by Toagosei 
Chemical Industries Co., Inc.) 

2 , 2-Dimethoxy-2-phenylace tophenone 24 
(1-651 supplied by Japan Ciba Geigy) 



Solvent 

Organic 
carboxylic acid 



Diethylene glycol dimethyl ether 646 
Itaconic acid 450 



The above color-filter radiation-sensitive composition contained a large amount, as large as 15 % by 
weight, of itaconic acid (organic carboxylic acid). Therefore, when a dry coating was developed with a sodium 
carbonate aqueous solution, both the pixel portion and the non-pixel portion were dissolved away in the sodium 
carbonate aqueous solution, and no pixels were formed. 

Even when the concentration of sodium carbonate in an aqueous solution was decreased to 0.001 %, there 
was no change in the result. 

Example 17 

Green pixels were formed in the same manner as in Example 1 5 except that the color-filter radiation-sen- 
sitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 15. 



Table 15 
Compound 



P a rt 



Pigment 
Binder 



Radiation- 
sensitive 
compound 



Solvent 



C.I. Pigment Green 7 



90 
50 



Benzyl methacrylate/methacrylic 
acid/styrene copolymer (composi- 
tional weight ratio 65/25/10, average 
molecular weight Mw 40,000) 



Tr imethylolpropane triacrylate 40 
(Blscoat 295, supplied by 
Osaka Organic Chemical Industry Ltd) 

2 , 2-Dimethoxy-2-phenylacetophenone 24 
(1-651 supplied by Japan Ciba Geigy) 

Diethylene glycol dimethyl ether 793 
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Organic Phthalic acid 

carboxylic 

acid 

5 

The above-formed color pixels gave a color filter in which no undissolved substance remained in a non- 
pixel portion on the substrate. 

Further, after the same color-filter radiation-sensitive composition as the above color-filter radiation-sen- 
sitive composition was allowed to stand at room temperature for 3 days in the same manner as in Example 15, 
10 it gave a color filter in which no undissolved substance remained in a non-pixel portion on the substrate. 

Example 18 

Red pixels were formed in the same manner as in Example 15 except that the color-filter radiation-sen- 
is sittve composition was replaced with a color-filter radiation -sensitive composition shown in Table 16. 



Table 16 





Compound 


part 


Pigment 


C.I. Pigment Red 177 


90 


Binder 


Methacrylate/methacrylic acid/styrene copolymer (compo- 
sitional weight ratio 65/25/10, average molecular weight 
Mw 40,000) 


50 


Radiation-sensitive compound 


Trimethylol propane triacryiate (M-309, supplied by Toago- 
sei Chemical Industries Co., Inc.) 


40 




1-Hydroxycyctohexyl phenyl ketone (1-184 supplied by Ja- 
pan Ciba Geigy) 


24 


Solvent 


Ethylcellosolve acetate 


790 


Organic carboxylic acid 


Malonic acid 


6 



The above-formed color pixels gave a color filter in which no undissolved substance remained in a non- 
pixel portion on the substrate. 

Further, after the same color-filter radiation-sensitive composition as the above color-filter radiation-sen- 
sitive composition was allowed to stand at room temperature for 3 days in the same manner as in Example 15, 
it gave a color filter in which no undissolved substance remained in a non-pixel portion on the substrate. 



Example 19 

Green pixels were formed in the same manner as in Example 15 except that the color-filter radiation-sen- 
sitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 17. 
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Table 17 









pal i 


5 


Pigment 


C.I. Pigment Green 7 


90 


10 


Binder 


Benzyl methacryiate/methacrylic acid/polystyrene macro- 
monomer (compositional weight ratio 65/25/10, average 
molecular weight Mw 40,000 


50 


15 


Radiation-sensitive compound 


Trimethylol propane triacrylate (Biscoat 295, supplied by 
Osaka Organic Chemical Industry Ltd) 


40 


20 




2-Benzyl-2-dimethylamino-1 -(4-morpholinophenyl)-butan-1 - 
one (1-369 supplied by Japan Ciba Geigy) 


24 




Solvent 


Diethylene glycol dimethyl ether 


790 


25 


Organic carboxylic acid 


Citraconic acid 


6 



The above-formed color pixels gave a color filter in which no undissolved substance remained in a non- 
pixel portion on the substrate. 

Further, after the same color-f flter radiation-sensitive composition as the above color-filter radiation-sen- 
sitive composition was allowed to stand at room temperature for 3 days in the same manner as in Example 15, 
it gave a color filter in which no undissolved substance remained in a non-pixel portion on the substrate. 



Example 20 

35 

Green pixels were formed in the same manner as in Example 15 except that the color-filter radiation-sen- 
sitive composition was replaced with a color-filter radiation-sensitive composition shown in Table 18. 

40 
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Table 18 







Compound 


oart 


5 


Pigment 


C.I. Pigment Green 7 


90 


10 


Binder 


Methacryiate/methacryiic acid/polystyrene macromonomer 
(compositional weight ratio 65/25/10, average molecular 
weignt mw 4u,uuuy 


50 


15 


Radiation-sensitive compound 


1 nmeinyioi pro pane uiacryiaie \Diacoai suppiiea uy 
Osaka Organic Chemical Industry Ltd) 

2-Benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butan-1- 
one (I-369 supplied by Japan Ciba Geigy) 


40 
24 


20 


Solvent 


Diethylene glycol dimethyl ether 


790 




Organic 


Citraconic acid 


3 


25 


carboxylic acid 


Mesaconic acid 


3 



The above-formed color pixels gave a color filter in which no undissolved Substance remained in a non- 
pixel portion on the substrate. 

Further, after the same color-fflter radiation-sensitive composition as the above color-filter radiation-sen- 
sitive composition was allowed to stand at room temperature for 3 days in the same manner as in Example 1 5 f 
it gave a color filter in which no undissolved substance remained in a non-pixel portion on the substrate. 



35 Claims 

1. A pigment-dispersed color-filter composition comprising: 

(A) an alkali-soluble block copolymer composed of a block having an acid group and a block having no 
acid group, 

40 (B) a radiation-sensitive compound, and 

(C) a pigment. 

2. The composition of Claim 1 , wherein the alkalhsoluble block copolymer (A) has, as a block having an acid 
group, a polymer selected from the group consisting of a homopolymer formed from a monomer having 
an acid group, a copolymer formed from monomers having acid groups and a copolymer formed from a 
monomer having an acid group and a monomer having no acid group. 

3. The composition of Claim 1 , wherein the alkali-soluble block copolymer (A) contains 15 to 50 % by weight 
of polymerized units derived from a monomer having an acid group. 

50 4. The composition of Claim 1 , wherein the alkali-soluble block copolymer (A) has a weight average molec- 
ular weight, as polystyrene, of 10,000 to 500,000. 

5. The composition of Claim 1 , wherein the radiation-sensitive compound (B) is selected from the group con- 
sisting of a polymerization initiatorwhich generates radicals under irradiation with radiation and is selected 
55 from a carbonium compound, an azo compound, an azide compound, an organic sulfur compound, a per- 

oxide compound and a trihalomethane compound, and a photo-crosslinking agent having at least two 
functional groups which generate carbene or nitrene under irradiation with radiation. 
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6. A pigment-dispersed color-f iiter composition comprising: 

(A') a binder polymer, 

(B) a radiation-sensitive compound, 

(C) a pigment, and 

5 (D) a liquid medium containing at least 50 % by weight of at least one organic medium which has a boiling 

point measured at atmospheric pressure, of 100 to 200° C and a vapor pressure, measured at 20° C v 
of 0.05 to 10 mmHg and is selected from the group consisting of an ester, an ether and a ketone. 

7. The composition of Claim 6. wherein the binder polymer (A') has, as a block having an acid group, a poly- 
10 mer selected from the group consisting of a homopolymer formed from a monomer having an acid group, 

a copolymer formed from monomers having acid groups and a copolymer formed from a monomer having 
an acid group and a monomer having no acid group. 



15 



20 



8. The composition of Claim 7, wherein the monomer having an acid group is an unsaturated carboxyl ic acid 
having at least one carboxyl group in the molecule or an unsaturated sulfonic acid having at least one 
sulfonic acid group in the molecule. 

9. The composition of Claim 6, wherein the binder polymer (A') contains 1 5 to 50 % by weight of polymerized 
units derived from a monomer having an acid group. 

10. The composition of Claim 6, wherein the radiation-sensitive compound (B) is selected from the group con- 
sisting of a polymerization initiator which generates radicals under irradiation with radiation and is selected 
from a carbonium compound, an azo compound, an azide compound, an organic sulfur compound, a per- 
oxide compound and a trihalomethane compound, and a photo-crossl inking agent having at least two 
functional groups which generate carbene or nitrene under irradiation with radiation. 

11. The composition of Claim 6, wherein the pigment (C) is contained in an amount of 10 to 1,000 parts by 
weight based on 100 parts by weight of the binder polymer (A*). 

12. The composition of Claim 6, wherein the organic solvent in the liquid medium (D) has a boiling point of 
30 130 to 190° C under atmospheric pressure. 

13. The composition of Claim 6, wherein the organic solvent in the liquid medium (D) has a vapor pressure 
of 0.1 to 5.0 mmHg at 20° C. 



25 



35 



40 



45 



14. A pigment-dispersed color-filter composition comprising: 

(A) a binder polymer, 

(B) a radiation-sensitive compound, 

(C) a pigment, 

(D) an organic medium, and 

(E) an organic carboxyl ic acid having a molecular weight of 1,000 or less and having at least one acid 
group in the molecule. 

15. The composition of Claim 14, wherein the binder polymer (A f ) has, as a block having an acid group, a poly- 
mer selected from the group consisting of a homopolymer formed from a monomer having an acid group, 
a copolymer formed from monomers having acid groups and a copolymer formed from a monomer having 
an acid group and a monomer having no acid group. 

16. The composition of Claim 15, wherein the monomer having an acid group is an unsaturated carboxyl ic 
acid having at least one carboxyl group in the molecule or an unsaturated sulfonic acid having at least 
one sulfonic acid group in the molecule. 

17. The composition of Claim 14, wherein the binder polymer (A*) contains 1 5 to 50 % by weight of polymerized 
units derived from a monomer having an acid group. 

18. The composition of Claim 14, wherein the radiation-sensitive compound (B). is selected from the group 
55 consisting of a polymerization initiator which generates radicals under irradiation with radiation and is se- 
lected from a carbonium compound, an azo compound, an azide compound, an organic sulfur compound, 
a peroxid compound and a trihalomethane compound, and a photo-crosslinking agent having at least 
two functional groups which generate carbene or nitrene under irradiation with radiation. 
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